comprises the nucleic acid sequence of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5, 
SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 1 1 , SEQ ID NO:58, or SEQ ID NO:60. 

Bacterial host cells transformed with a nucleic acid segment encoding a modified 
CrylC crystal protein according to the present invention are disclosed and claimed 
5 herein, and in particular, a Bacillus thuringiensis cell having the NRRL accession NRRL 
B-21590, NRRL B-21591, NRRL B-21592, NRRL B-21638, NRRL B-21639, NRRL B- 
21640, NRRL B-21609, or NRRL B-21610. 

In another embodiment, the invention encompasses a method of using a nucleic 
acid segment of the present invention that encodes a crylC* gene. The method generally 

10 comprises the steps of: (a) preparing a recombinant vector in which the crylC* gene is 
positioned under the control of a promoter; (b) introducing the recombinant vector into a 
host cell; (c) culturing the host cell under conditions effective to allow expression of the 
CrylC* crystal protein encoded by said cryJC* gene; and (d) obtaining the expressed 
CrylC* crystal protein or peptide. 

15 A wide variety of ways are available for introducing a B. thuringiensis gene 

expressing a toxin into the microorganism host under conditions which allow for stable 
maintenance and expression of the gene. One can provide for DNA constructs which 
include the transcriptional and translational regulatory signals for expression of the toxin 
gene, the toxin gene under their regulatory control and a DNA sequence homologous with 

20 a sequence in the host organism, whereby integration will occur, and/or a replication 
system which is functional in the host, whereby integration or stable maintenance will 
occur. 

The transcriptional initiation signals will include a promoter and a transcriptional 
initiation start site. In some instances, it may be desirable to provide for regulative 

25 expression of the toxin, where expression of the toxin will only occur after release into 
the environment. This can be achieved with operators or a region binding to an activator 
or enhancers, which are capable of induction upon a change in the physical or chemical 
environment of the microorganisms. For example, a temperature sensitive regulatory 
region may be employed, where the organisms may be grown up in the laboratory 

30 without expression of a toxin, but upon release into the environment, expression would 
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begin. Other techniques may employ a specific nutrient medium in the laboratory, which 
inhibits the expression of the toxin, where the nutrient medium in the environment would 
allow for expression of the toxin. For translational initiation, a ribosomal binding site 
and an initiation codon will be present. 
5 Various manipulations may be employed for enhancing the expression of the 

messenger RNA, particularly by using an active promoter, as well as by employing 
sequences, which enhance the stability of the messenger RNA. The transcriptional and 
translational termination region will involve stop codon(s), a terminator region, and 
optionally, a polyadenylation signal. A hydrophobic "leader" sequence may be employed 

10 at the amino terminus of the translated polypeptide sequence in order to promote 
secretion of the protein across the inner membrane. 

In the direction of transcription, namely in the 5' to 3' direction of the coding or 
sense sequence, the construct will involve the transcriptional regulatory region, if any, 
and the promoter, where the regulatory region may be either 5' or 3' of the promoter, the 

15 ribosomal binding site, the initiation codon, the structural gene having an open reading 
frame in phase with the initiation codon, the stop codon(s), the polyadenylation signal 
sequence, if any, and the terminator region. This sequence as a double strand may be 
used by itself for transformation of a microorganism host, but will usually be included 
with a DNA sequence involving a marker, where the second DNA sequence may be 

20 joined to the toxin expression construct during introduction of the DNA into the host. 

By a marker is intended a structural gene which provides for selection of those 
hosts which have been modified or transformed. The marker will normally provide for 
selective advantage, for example, providing for biocide resistance, e.g., resistance to 
antibiotics or heavy metals; complementation, so as to provide prototropy to an 

25 auxotrophic host, or the like. Preferably, complementation is employed, so that the 
modified host may not only be selected, but may also be competitive in the field. One or 
more markers may be employed in the development of the constructs, as well as for 
modifying the host. The organisms may be further modified by providing for a 
competitive advantage against other wild-type microorganisms in the field. For example, 

30 genes expressing metal chelating agents, e.g., siderophores, may be introduced into the 
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host along with the structural gene expressing the toxin. In this manner, the enhanced 
expression of a siderophore may provide for a competitive advantage for the toxin- 
producing host, so that it may effectively compete with the wild-type microorganisms and 
stably occupy a niche in the environment. 
5 Where no functional replication system is present, the construct will also include a 

sequence of at least 50 basepairs (bp), preferably at least about 100 bp, more preferably at 
least about 1000 bp, and usually not more than about 2000 bp of a sequence homologous 
with a sequence in the host. In this way, the probability of legitimate recombination is 
enhanced, so that the gene will be integrated into the host and stably maintained by the 

10 host. Desirably, the toxin gene will be in close proximity to the gene providing for 
complementation as well as the gene providing for the competitive advantage. Therefore, 
in the event that a toxin gene is lost, the resulting organism will be likely to also lost the 
complementing gene and/or the gene providing for the competitive advantage, so that it 
will be unable to compete in the environment with the gene retaining the intact construct. 

15 A large number of transcriptional regulatory regions are available from a wide 

variety of microorganism hosts, such as bacteria, bacteriophage, cyanobacteria, algae, 
fungi, and the like. Various transcriptional regulatory regions include the regions 
associated with the trp gene, lac gene, gal gene, the X L and X R promoters, the tac 
promoter, the naturally-occurring promoters associated with the 6-endotoxin gene, where 

20 functional in the host. See for example, U. S. Patent 4,332,898; U. S. Patent 4,342,832; 
and U. S. Patent 4,356,270. The termination region may be the termination region 
normally associated with the transcriptional initiation region or a different transcriptional 
initiation region, so long as the two regions are compatible and functional in the host. 

Where stable episomal maintenance or integration is desired, a plasmid will be 

25 employed which has a replication system which is functional in the host. The replication 
system may be derived from the chromosome, an episomal element normally present in 
the host or a different host, or a replication system from a virus which is stable in the 
host A large number of plasmids are available, such as pBR322, pACYC184, RSF1010, 
pR01614, and the like. See for example, Olson et al (1982); Bagdasarian et al (1981), 
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